A series of 1498 consecutive vertical incisions of chalazia was studied by the author to examine the spectrum of epidemiological presentation of chalazia for a population, the failure rate for incision and curettage and how each failure was managed. The number of incisions made in each chalazion was also examined as the author had developed an impression over the years that a better success rate was achieved with more than one incision. Using 3 vertical incisions, the 7.6% failure rate is considerably lower than previous studies in the literature in which only one incision was undertaken. This case series also supports a practical pragmatic approach as to how to manage failure of incision and curettage and questions the need for routine diagnostic biopsy to exclude ocular sebaceous cell carcinoma after first failure in incision and curettage.
Introduction
The author had, over the years 1999 to 2015, developed an impression that the more incisions were undertaken in each individual chalazion, the greater the chance of success. This hypothesis was investigated in this study. Subsequent to the initial case series (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) the author changed his practice whereby he routinely undertook 3 incisions in each chalazion where the chalazion size allowed, presenting a further series of 351 cases (2016) (2017) . A review of the literature gives a range of failure rates for Incision and Curettage (I + C) of chalazia. Single series studies with small patient numbers (n = 42-129) indicate failure rates of 13%, 28% and 21% [1] , [2] , [3] . Meta-Analysis study (264 patients) gives a failure rate of 22% [4] . These failure rates in the literature relate to procedures in which a single incision was undertaken.
Material and Methods
The site of the chalazion was marked prior to anaesthetic injection. Local anaesthesia comprised 5ml subcutaneous injection of Lignocaine 1% with adrenalin in the affected eyelid and 4 drops of tetracaine placed in the inferior conjunctival fornix. The lid was everted using a chalazion clamp, typically with an opening of 7.5mm. One to four vertical incisions (5-6mm long) were made into the tarsal conjunctival plate and a 2mm/3mm double ended curette inserted to break up the loculations with in the chalazion. No antibiotic ointment or drops were applied and no padding of the eye beyond 10 minutes to ensure haemostasis. It is not routine practice in the United Kingdom (UK) to send off histopathological specimens after I + C chalazion and this was not done. Where chalazia were multiple ( ≥ 3 eyelids affected), incision was usually performed on more than one visit.
Every patient received verbal and written instructions to contact the Primary Care Ophthalmology (PCO) service directly if there were any concerns after surgery, being given both telephone and email contact details. Routine follow up after incision is not undertaken. However patients have immediate free direct open access for review if the chalazion persists. There are no financial or administrative barriers to prevent prompt review at the patient's direct request, either by email or phone call to the eye clinic office. Where a subsequent intervention was required, this was usually a repeat surgical incision and curettage. During 2008 and 2009 trans-conjunctival triamcinolone (10mg/ml. 1ml) injections were used on a few patients (n = 6) as a second line treatment. Every patient record between 1999 and 2015 was examined in order to identify each chalazion surgery undertaken, presenting an initial consecutive case series of 1147 incisions. This allowed an investigation of some of the epidemiological characteristics of patients presenting with chalazia, the incidence of failure of incision and curettage and how the cases of failure were managed. The data was collected looking at the individual failure rate of each chalazion I + C and was not collected looking at the failure rate for each patient. This allows for an analysis that takes into account patients presenting with more than one chalazion. Subsequent to the analysis of the data 1999-2015, a further analysis of patient records 2016-2017 was undertaken to provide a second case series of 351 incisions.
Results
Between 1999 and 2017, 1072 patients presented with chalazia resulting in surgical intervention. Allowing for patients with more than one chalazion, the total number of chalazia incised was 1498 individual chalazia.
The median age was 44.5 years (range 8-91 years). 18 patients were under 16 years of age, with an age range of 8-15 years of age.
Most patients (72%) presented with only a single chalazion. The proportions of chalazia presenting per patient on first visit is shown in table 1.
Duration of presence of each individual chalazion prior to incision is shown in table 2, with a range of 1 month to more than 12 months. Typical presentation to the PCO service is at 2-3 months (n = 809, 54%). However there is a wide variation of time of presentation.
In the initial case series (1999-2015), 1147 chalazia were seen and surgically managed with number of incisions and resolution and failure rate shown in table 3. After first I + C 1039 chalazia resolved and 108 remained, resulting in an overall failure rate of 9.4%. Where 3 incisions were undertaken, the failure rate was 7.32%.
In this series, 108 patients required a repeat intervention/procedure. Of the 108 cases requiring a second procedure, 94 (87%) resolved after the second procedure [92 cases with repeat I + C, 2 cases with triamcinolone injection].
After the third intervention 9 cases resolved [7 cases after repeat I + C, 2 cases with triamcinolone injection].
After a fourth intervention 2cases resolved [For patient (1) , the treatment sequence was Initial I + C, repeat I + C at 3 months (M), repeat I + C at 2 M, injection triamcinolone at 1M. For patient (2), the treatment sequence was initial I + C, repeat I + C at 3M, repeat I + C at 2M, injection triamcinolone at 1M].
After 2-3 interventions, 3 cases were referred to the Hospital Eye Service (HES) for a second opinion. 2 of these cases underwent biopsy and were confirmed as chalazion. The third case underwent dexamethasone injection with resolution of the chalazion.
In the second case series (2016-2017), 351 chalazia were seen and surgically managed with the number of incisions and resolution and failure rate shown in table 4.
After first I + C, 319 chalazia resolved, resulting in overall failure rate of 9.1%. Where 2 incisions were undertaken the failure rate was 14.3%. Where 3 incisions were undertaken the failure rate was 8%.
In this second series, 32 patients required a repeat intervention/procedure. Of these 32 cases, 27 (84%) resolved after repeat incision and curettage. After the third I + C, 5 cases resolved. Table 5 shows the overall resolution and failure rate combining the first series (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) and the second series (2016-2017), comprising 1498 incisions.
The timing of the second intervention, shown in table 6, depended on when the patient re-presented to the PCO service. Most patients re-presented within one to two months of the first unsuccessful procedure. A minority (n =14) of these patients left the unresolved chalazion well beyond 6 months. history. Maintaining such a short waiting time is possible because it is a "diagnose and discharge" service with no long term chronic disease management. General Practitioners are discouraged from sending new onset chalazia as a substantial proportion of new onset chalazia settle spontaneously in the first two months with the simple application of hot compresses or no treatment at all. Previous studies have found a 25-50% resolution with this conservative treatment [5] , [6] . A small number of patients in this study (4%), with a chalazion of a month or less duration, underwent I + C. Some of these patients had very large chalazia or an important social event (e.g. wedding) pending that justified the reason for early I + C. Some of these patients chose I + C because they had already taken time off work and did not want to return again if the chalazion persisted on suggested conservative treatment. Outside of this study of 1498 cases, a few patients with a chalazion duration of less than 2 months were seen and advised conservative treatment and never seen again. At the other end of the spectrum, 24.5% of patients had had the chalazion for 6 or more months, indicating that some patients are prepared to put up with inflammatory lid lumps for a considerable time in the hope of natural resolution.
Studies examining reasons for surgical failure are sparse. The reasons for high recurrence rates after chalazion incision could include inadequate curettage of the chalazion cavity, early closure of the incision, and an adjacent smaller chalazion not being identified.
Most ophthalmologists have historically been taught to undertake a single vertical incision into the tarsal plate. However a single chalazion may consist of several cavities (loculations). It might be reasonable to postulate that the more incisions are made, the greater the chance of effective curettage of the whole lesion (including incision of any adjacent smaller chalazia that may not have been identified on clinical examination) with subsequent complete resolution. Beyond the number of incisions undertaken, there was no other difference in surgical technique across these 1498 cases.
The overall failure rate of 9.34% in this consecutive case series of 1498 cases is significantly better than other series reported to date. The reduction of failure rate to 7.3% where 3 incisions are routinely made has not previously been reported.
The number of incisions made is limited by two key factors: (i) the size of the chalazion (ii) the size of the chalazion clamp used. Some of the smallest chalazia may only accept one incision within its cystic space. The chalazion clamp most commonly used was the smaller one with an "opening" of 7.5mm. Within this 7.5mm opening, there is space for a maximum of 3 incisions. To place 4 incisions, a larger clamp with an opening of > 7.5mm is required. Such a larger sized clamp may be more uncomfortable to use and in some cases the lid may be too short to place the larger clamp.
The surgical rate for I + C chalazion is variable around the UK, partly due to designation as low priority (restricted) procedures in some areas. For the town of Rugby (population 100,000), where there are no restrictions, the surgical rate for chalazia is 87 cases per annum (pa). Extrapolating the Rugby chalazion surgical rate to the UK population (65 million, 2016) would produce a UK surgical chalazion rate of 56,550 pa. Assuming the failure rate of 10.7% (using 1 incision) demonstrated in this study, and then 6051 cases pa would require a second procedure. Assuming a 7.6% failure rate (using 3 incisions) demonstrated in this study, only 4298 cases would require a second procedure.
Knowing the failure rate for a procedure is in an integral part of good medical practice and is useful in counselling and consenting patients pre-operatively. Within the UK, chalazion surgery is often left for the most junior surgeon to undertake and in many places is now undertaken by Nurse Practitioners. Difficulty seeing the same practitioner consecutively in large busy NHS hospitals probably means that very few oculoplastic surgical practitioners in the UK know what their failure rate is. Considering that I + C chalazion is the most commonly performed eyelid procedure in the UK, paucity of data about failure rate is regrettable.
Traditionally ophthalmologists have been taught to consider ocular sebaceous carcinoma (OSC) within the differential diagnosis after failure of resolution after I + C chalazion. OSC is a rare tumour that accounts for one in 2000 of cutaneous malignancies [7] . Three quarters of these cases are found around the eye, originating from sebaceous glands within the tarsus, eyelid skin and caruncular surface, presenting as a firm painless lump. The estimated annual incidence of OSC is 0.41 cases per million populations in the UK [8] . Based on a UK population of 65 million (2016), the UK estimated annual incidence for OSC is 27 cases pa. The nodular form of OSC can masquerade as a chalazion that fails to resolve after I + C and lead to a delay in diagnosis. Delay in diagnosis is of concern due to risk of metastatic spread. Such a delay in diagnosis and treatment for OSC has a significant adverse effect on patient mortality, with a 5 year mortality of 36% with greater than 6 month's history, and 14% if the history is less than 6 months [9] . However there are some additional uncertainties in the correct histopathological interpretations of biopsy specimens. It has been identified that incorrect histopathological interpretations have been reported in 39-77% of cases, and this may be due to tumour rarity, low clinical suspicion and lack of familiarity of pathologists with characteristic histological features of OSC [10] , [11] , [12] .
Ocular oncologists and tertiary hospital oculoplastic ophthalmologists might advocate that every initial I+C failure should be followed by a diagnostic biopsy in order to exclude OSC. However in the present UK National Health Service (NHS), a delay in diagnosis for OSC might be for many different reasons beyond that of deciding not to undertake a biopsy. These include chalazion surgery being excluded from NHS commissioning, long waiting times for assessment within the traditional Hospital Eye Service (HES), long waiting times back into the HES after failure of first I + C. When these key variables are put into the UK chalazion treatment pathway, the question as to whether every failed I + C chalazion needs a biopsy seems irrelevant, given the obstacles in chalazion care described above. Assuming the UK chalazion surgical rate (56,550 pa) and a 9.34% overall failure rate in this series, is it right to arrange 5282 biopsies per annum, after one initial failure of I + C, in order to identify 27 cases of OSC? In this series, there was complete resolution of 98.7% cases after 1-2 procedures and complete resolution of 99.66% of cases after 1-3 procedures. Based on this high resolution rate after 3 procedures and a chalazion surgical rate (56,550 pa), then a decision to defer biopsy until 3 failed incisions would result in only 192 biopsy requests per annum within the UK.
Strengths of this study are large sample size, long term consecutive complete data over 18 years and single practitioner method over the entire period. Limitations of this study are that it was retrospective in nature, was of un-randomised design, did not include histopathological confirmation in the majority of patients and did not look at failure rate in patients according to number of chalazia presenting in each patient. The author did not identify any complications as a result of undertaking 3 incisions rather than one incision.
The reported very low failure rate using 3 incisions is of significance. If all surgeons changed their practice from one to three incisions, a vast number of patients across the world would not require repeat procedures, thereby saving health care costs, discomfort and inconvenience. Given the large numbers of patients who have an initial failure of I + C in any population and tiny numbers of patients presenting with OSC, the author suggests that the evidence from this comprehensive series might call into doubt the traditional view that immediate biopsy is required after a single failure of incision and curettage.
